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Objectives. We sought to determine the prevalence of HIV in both inpatient and
outpatient settings in 6 Department of Veterans Affairs (VA) health care sites.

Methods. We collected demographic data and data on comorbid conditions
and then conducted blinded, anonymous HIV testing. We conducted a multi-
variate analysis to determine predictors of HIV infection.

Results. We tested 4500 outpatient blood specimens and 4205 inpatient blood
specimens; 326 (3.7%) patients tested positive for HIV. Inpatient HIV prevalence
ranged from 1.2% to 6.9%; outpatient HIV prevalence ranged from 0.9% to 8.9%.
Having a history of hepatitis B or C infection, a sexually transmitted disease, or
pneumonia also predicted HIV infection. The prevalence of previously undocu-
mented HIV infection varied from 0.1% to 2.8% among outpatients and from 0.0%
to 1.7% among inpatients.

Conclusions. The prevalence of undocumented HIV infection was sufficiently
high for routine voluntary screening to be cost effective in each of the 6 sites we
evaluated. Many VA health care systems should consider expanded routine vol-
untary HIV screening. (Am J Public Health. 2007;97:2173–2178. doi:10.2105/AJPH.
2007.110700)

Other approaches that depend on patients’ ac-
ceptance of screening are limited by selection
bias that occurs when patients decline
testing.8–10 This selection bias can be substan-
tial, and the prevalence of HIV among pa-
tients who have declined testing may be ei-
ther higher or lower than the prevalence
among patients who accept testing.11 Blinded
serological surveys have been used widely,
most notably in the Sentinel Hospital Study.5

We conducted a blinded serological survey
to determine the prevalence of HIV infection
among outpatients and inpatients in 6 Depart-
ment of Veterans Affairs (VA) health care sys-
tems. The VA is one of the largest integrated
health care systems and the largest provider
of HIV care in the United States. Our goal was
to assess the prevalence of both documented
and undocumented HIV infection and to as-
sess demographic and clinical predictors of
documented and undocumented infection.
Although predictors of undocumented HIV
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infection have been evaluated in emergency
departments,12,13 they have not been well
studied in VA populations.

METHODS

Site Selection
We conducted our study as part of the HIV

Quality Enhancement Research Initiative
within the VA. The VA has more than 157
hospitals and 887 outpatient clinic facilities
nationwide; documented HIV prevalence at
these facilities varies widely, from a low of
0.01% to a high of 1.85%.14 We selected 6
VA facilities in which to conduct the survey.
The 6 sites, selected to represent the range of
documented HIV prevalence within the VA,
were located in urban areas and served from
17163 to 58723 patients per year. The
race/ethnicity distribution of these patients
varied across sites (African Americans,
12%–42%; Whites, 9%–60%).

Early identification of HIV infection through
screening substantially lengthens the life of the
person identified and provides an important
public health benefit from reduced HIV trans-
mission.1 HIV screening in health care settings
is also cost effective, even when the prevalence
of HIV infection is as low as 0.05% to
0.1%.1–3 Newly revised guidelines for HIV
screening from the Centers for Disease Control
and Prevention (CDC) recommend one-time
screening in all health care settings unless the
prevalence of undiagnosed HIV infection is
documented to be less than 0.1%.4

The prevalence of undiagnosed HIV infec-
tion has been documented in few health care
settings in the era of highly active antiretrovi-
ral therapy. The Sentinel Hospital Study,
which assessed HIV prevalence in a probabil-
ity sample of nonfederal US hospitals, showed
that the prevalence of HIV infection ranged
from 0.1% to 7.8% among sentinel hospital
populations (inpatients and outpatients com-
bined) in 1989; however, currently, few peo-
ple with HIV are hospitalized, so both inpa-
tient and outpatient prevalence rates may
differ from previous estimates. Although total
HIV prevalence has been evaluated in many
settings, the most important factor in deter-
mining the usefulness of an HIV screening
program is the prevalence of unidentified,
rather than known, HIV infection.

The preferred method for determining an
unbiased estimate of prevalence in a popula-
tion is a blinded (anonymous) serological
survey, an approach recommended by the
CDC.6,7 In a blinded serological survey,
blood that is drawn for other purposes is
stripped of identifiers and tested for HIV.
Because the patient’s identity cannot be de-
termined, informed consent is not required.
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Each of the sites was affiliated with an aca-
demic institution and had an active HIV clini-
cal program ranging in size from 80 to more
than 1000 patients with HIV. We selected
sites in part on the basis of whether they had
the research infrastructure necessary to per-
form the study. Blood specimens and data
were collected from the sites from December
2000 to October 2002. Specimens were col-
lected over a period of at least 6 weeks at
each site.

Sampling Strategy
The CDC guideline recommends that 1000

blood specimens be tested in blinded serolog-
ical surveys.7 We increased this number to
1500 per VA site so that we could assess
prevalence rates among both inpatients and
outpatients. We chose our sample size to
yield reasonable precision for our estimates
of HIV prevalence given the resources we
had for testing. In the case of a sample of
750 specimens, the 95% confidence interval
(CI) would be 0.4% to 1.9% if the true preva-
lence was 1% and 0% to 0.7% if the true
prevalence was 0.1%. We calculated CIs
using exact binomial distributions.

We used a sampling scheme such that the
specimens collected represented the age dis-
tribution of the patient population at each
site. Each site provided data on the age distri-
bution of all patients for the period from Oc-
tober 1, 1998, to September 30, 1999. Be-
cause the age distribution of the patient
population is higher among the VA popula-
tion than it is among the general population,
we collected specimens from patients 25
years and older. Age groups were divided into
5 categories (25–44, 45–54, 55–64,
65–74, and 75 years or older). We collected
at least 10% more than the required number
of specimens for each age group according to
the CDC recommendations to oversample
each age group.7

Blood Specimen Selection and Data
Collection

We obtained blood specimens separately
for inpatients and outpatients. To be included,
a specimen had to be viable (e.g., not grossly
hemolyzed), and a sufficient surplus of serum
or plasma (at least 0.2 mL) had to be available;
also, patients were required to be veterans and

to fit into 1 of the defined age strata. If the
specimen fit the inclusion criteria and was
unique according to its identification number,
it was collected. Each specimen represented a
unique patient. We continued specimen col-
lection until the required numbers of specimens
for all (inpatient and outpatient) age groups had
been obtained, with 1 exception. At 3 sites, an
insufficient number of inpatient specimens was
available for the age group 25–44 years, and
thus we discontinued specimen collection in this
stratum at these sites even though the required
number of specimens had not been collected.

We derived demographic and clinical infor-
mation from electronic medical records. We
did not collect data on gender, because there
were too few women to ensure anonymity,
even with all identifiers removed. On the
basis of other studies of the VA population,
we estimated that men made up more than
95% of our sample. Furthermore, at these
sites, only 1% to 2% of patients with known
HIV infection were women. We collected
data on ethnicity, comorbid conditions, and
whether the patient had been tested previ-
ously for HIV within the VA system. Comor-
bid conditions assessed included Alzheimer’s
disease; cerebrovascular disease; chronic liver
disease or cirrhosis; chronic obstructive pul-
monary disease; diabetes; diseases of the
heart; hepatitis B, C, or D; malignant neo-
plasms; nephritis; pneumonia or influenza;
psychiatric conditions; septicemia; and sexu-
ally transmitted diseases.

We based whether or not patients had pre-
vious knowledge regarding their HIV status
on documentation in their medical record of
previous HIV testing at a VA medical center.
We were not able to determine whether pa-
tients had been tested for HIV outside of the
VA system. Documentation of previous HIV
testing could include either an International
Classification of Diseases, Ninth Revision,15

code for AIDS diagnosis (0.42) or an HIV an-
tibody test result. We did not use surrogate
measures, such as CD4 counts, to identify pa-
tients who had HIV, because of the potential
for misidentification of the infection. On com-
pletion of specimen and data collection, all
identifying information that had been used in
selecting specimens and collecting data was
destroyed so that there were no data linking
individual patients to the specimens selected.

Blood Specimen Testing
We tested blood specimens at the AIDS Re-

search Center laboratory at the VA Palo Alto
Health Care System after all identifying infor-
mation had been removed. Because there were
at least 10% more specimens collected than
were required for the survey, we randomly se-
lected specimens for testing from those we had
collected. We used a standard HIV-1 enzyme
immunoassay test kit to test all specimens indi-
vidually. Specimens that were positive under-
went repeat enzyme immunoassay testing, and
those positive after repeat testing underwent
an HIV-1 Western blot confirmatory test.

HIV-1 enzyme immunoassay (Organon
Teknika, Bio Merieux Corp, Oklahoma City,
Okla) and Western blot (Calypte Biomedical
Corp, Alameda, Calif) tests were performed
according to the manufacturers’ instructions.
Samples shown to be negative according to
enzyme immunoassay tests did not undergo
further testing and were defined as negative.
We defined samples as positive if they were
positive according to both enzyme immunoas-
say and Western blot testing. Samples positive
according to enzyme immunoassay testing
and indeterminate according to Western blot
testing were defined as indeterminate.

Data Analysis
In calculating prevalence rates of HIV infec-

tion, we used the number of total HIV-positive
specimens at each of the 6 sites as the numer-
ator and the total number of unique patients
seen during the study period as the denomina-
tor. We defined undocumented HIV prevalence
as the number of HIV-positive cases among
patients with a previously documented nega-
tive or unknown test result. We conducted lo-
gistic regression analyses to determine predic-
tors of documented and undocumented HIV
infection. We included the following indepen-
dent variables in the model: inpatient or out-
patient status, age group, site, race/ethnicity,
and all of the earlier-listed comorbid condi-
tions. We used EPI Info 6.03c software16 and
SAS version 8.0 (SAS Institute, Cary, NC) to
analyze the data.

RESULTS

We collected a total of 11125 unique blood
specimens: 6024 outpatient specimens and
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TABLE 1—Demographic Characteristics of Tested Patients, by Site: Department of Veterans
Affairs Health Care Systems, 2000–2002

Site 1 Site 2 Site 3 Site 4 Site 5 Site 6

Total sample, no. 1500 1500 1396 1430 1500 1379

Age group, y, %

25–44 16 11 23 16 21 18

45–54 28 23 29 24 25 28

55–64 17 18 19 16 15 13

65–74 21 22 16 23 22 21

≥ 75 18 27 13 21 18 20

Race/ethnicity, %

White 61 62 56 41 45 66

African American 11 19 14 30 36 27

Hispanic 6 5 6 13 0.2 2

Other 4 6 4 1 0.3 0.2

Unknown 18 8 20 15 19 5

History of hepatitis C, % 9 13 11 14 6 7

History of hepatitis B, % 1 3 3 2 0.004 1

Comorbid conditions, %a 86 91 87 73 55 80

Note. As a result of rounding, percentages may not sum to 100.
a Comorbid conditions included Alzheimer’s disease; cerebrovascular disease; chronic liver disease or cirrhosis; chronic
obstructive pulmonary disease; diabetes; diseases of the heart; hepatitis B, C, or D; malignant neoplasms; nephritis;
pneumonia or influenza; psychiatric conditions; septicemia; and sexually transmitted diseases.

5111 inpatient specimens. We tested 8705
specimens: 4500 unique outpatient speci-
mens and 4205 unique inpatient specimens.
Between 52% and 71% of tested patients
were between the age of 25 and 64 years,
depending on the site in question (Table 1).
The patients were predominantly White, with
high rates of hepatitis C virus infection and
other comorbid conditions (Table 1) com-
pared with national prevalence rates.

Documented HIV Infection
Of the 8705 blood specimens tested, 326

(3.7%) were HIV positive. Outpatient HIV
prevalence rates ranged from 0.9% to 8.9%,
and inpatient rates ranged from 0.8% to
6.9% (Table 2). Overall, outpatient HIV
prevalence (4.3%) was significantly higher
than inpatient HIV prevalence (3.1%; odds
ratio [OR] = 1.39; 95% CI = 1.08, 1.78;
P < .05). HIV prevalence was highest
(11.4%) among outpatients aged 25 to 44
years but was also substantial (3.5%) among
outpatients aged 55 to 64 years (Table 3).
HIV prevalence rates were higher among
African Americans and Hispanics than among
other ethnic groups and were much higher
in patients who had hepatitis C infection
(Table 3). In a multivariate logistic regression
model, significant predictors of previously

documented HIV infection were younger
age, African American race, outpatient sta-
tus, and having a history of hepatitis B, hep-
atitis C, a sexually transmitted disease, or
pneumonia (Table 4).

Undocumented HIV Infection
Of the 326 blood specimens shown to be

HIV positive in anonymous testing, 273 were
collected from patients with a previous positive
HIV test result, 5 were collected from patients

TABLE 2—HIV Test Results, by Site: Department of Veterans Affairs Health Care Systems, 2000–2002

Site 1 Site 2 Site 3 Site 4 Site 5 Site 6

Outpatient Inpatient Outpatient Inpatient Outpatient Inpatient Outpatient Inpatient Outpatient Inpatient Outpatient Inpatient

No. tested 750 750 750 750 750 646 750 680 750 750 750 629

No. HIV positive 17 9 31 33 60 20 67 47 12 18 7 5

No. previously tested 171 216 198 182 242 238 156 108 31 73 91 167

No. previously HIV positive 15 9 29 32 62 20 57 40 7 11 6 6

HIV prevalence, % (95% CI) 2.27 1.20 4.13 4.40 8.00 3.09 8.93 6.91 1.60 2.40 0.93 0.79 

(1.3, 3.6) (0.6, 2.3) (2.8, 5.8) (3.0, 6.1) (6.2, 10.2) (1.9, 4.7) (7.0, 11.2) (5.1, 9.1) (0.8, 2.8) (1.4, 3.8) (0.4, 1.9) (0.3, 1.8)

Undocumented HIV 0.27 0 0.28 0.14 0.29 0 2.81 1.69 0.67 1.07 0.13 0.16 

prevalence,a % (95% CI) (0.03, 0.98) (0.03, 1.0) (0.00, 0.77) (0.04, 1.04) (1.7, 4.3) (0.85, 3.0) (0.22, 1.55) (0.46 2.1) (0.00, 0.75) (0.00, 0.89)

Proportion of prevalence 0.11 0 0.06 0.03 0.03 0 0.31 0.24 0.41 0.44 0.13 0.20

categorized as unidentifiedb

Total site HIV prevalence, %c 1.73 4.27 5.73 7.97 2.0 0.87

Total site undocumented HIV 0.14 0.21 0.15 2.27 0.87 0.15

prevalence, %

Note. CI = confidence interval.
aPercentage of positive HIV tests among those with a previous HIV-negative or unknown test result.
bCalculated with undocumented HIV prevalence as the numerator and HIV prevalence as the denominator.
cTotal number of HIV-positive results divided by total number of patients tested.
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TABLE 3—Prevalence of HIV Infection, by Selected Characteristics: Department of Veterans
Affairs Health Care Systems, 2000–2002

Total HIV Prevalence HIV Prevalence Among Patients With 
Previous Unknown Test Results

Outpatient, % (95% CI) Inpatient, % (95% CI) Outpatient, % (95% CI) Inpatient, % (95% CI)

Total 4.3 (3.7, 4.9) 3.1 (2.6, 3.7) 0.7 (0.5, 1.0) 0.5 (0.3, 0.8)

Age group, y

25–44 11.4 (9.3, 13.7) 5.9 (4.2, 8.1) 1.6 (0.8, 2.7) 0.8 (0.3, 2.0)

45–54 5.6 (4.4, 7.2) 5.2 (4.0, 6.6) 0.9 (0.4, 1.6) 0.6 (0.3, 1.3)

55–64 3.5 (2.3, 5.2) 2.8 (1.7, 4.3) 0.7 (0.2, 1.7) 0.9 (0.3, 1.9)

65–74 0.8 (0.4, 1.6) 1.3 (0.6, 2.3) 0.5 (0.2, 1.2) 0.4 (0.1, 1.0)

≥ 75 0.1 (0.0, 0.6) 0.2 (0.0, 0.9) 0.1 (0.0, 0.6) 0.0 (0.0, 0.4)

Race/ethnicity

African American 7.4 (5.8, 9.2) 6.2 (4.9, 7.9) 1.2 (0.6, 2.2) 1.4 (0.8, 2.4)

White 3.3 (2.6, 4.1) 2.1 (1.5, 2.7) 0.3 (0.1, 0.6) 0.3 (0.1, 0.6)

Hispanic 11.5 (7.6, 16.5) 3.3 (1.4, 6.4) 1.0 (0.1, 3.7) 0.0 (0.0, 1.6)

Other 0.9 (0.0, 4.9) 1.8 (0.2, 6.2) 0.0 (0.0, 3.4) 0.0 (0.0, 3.3)

Unknown 2.2 (1.3, 3.5) 1.8 (0.7, 3.7) 1.4 (0.7, 2.5) 0.0 (0.0, 1.0)

History of hepatitis C 

Yes 12.0 (9.1, 15.4) 11.2 (8.4, 14.6) 0.8 (0.2, 2.3) 1.3 (0.4, 3.0)

No 3.5 (2.9, 4.1) 2.2 (1.8, 2.7) 0.6 (0.3, 0.9) 0.3 (0.1, 0.6)

Note. CI = confidence interval.

with a previous negative test result, and 48
were collected from patients with no previous
VA-documented HIV test result. Therefore,
53 (48 involving no test result and 5 involv-
ing a previously negative test result) of the
326 specimens that were positive had not
been previously identified within the VA
system. The prevalence of HIV infection not
previously documented within the VA system
was lower than the total HIV prevalence,
ranging from 0.0% to 1.7% among inpatients
and from 0.1% to 2.8% among outpatients
(Tables 2 and 3). At 2 of our sites, we found
no cases of undocumented HIV infection
among inpatients (Table 2).

In comparison with patients known to
have HIV, patients who had undocumented
HIV infection were more likely to be older
(aged more than 55 years; P = .006) and
less likely to have comorbid conditions
(OR = 0.3; 95% CI = 0.15, 0.60; P < .001).
The percentage of HIV infections that had
not been documented within the VA system
varied substantially between sites from 3%
to 44% (Table 2). Significant predictors of
undocumented HIV infection were age,
race/ethnicity, site, and history of pneumo-
nia (Table 4).

Indeterminate HIV Test Results
Among the 8705 blood specimens we

tested, 77 (0.88%) had an indeterminate re-
sult according to Western blot (defined on the
basis of the package insert in the testing kit).
After reviewing the specific banding patterns
of these specimens, we determined that 23 of
77 (30%) specimens had patterns suggestive
of acute HIV infection on the basis of historic
studies of the “characteristic evolution of the
Western Blot banding pattern” (data not
shown).17(p89) We did not perform HIV viral
load testing to confirm the possibility of acute
infection. There were also significantly more
indeterminate specimens from inpatients than
from outpatients (47 vs 30; P<.05).

DISCUSSION

We used an anonymous serological survey
involving more than 11000 specimens to
evaluate the prevalence of HIV infection in 6
inpatient and 6 outpatient settings in a sam-
ple of geographically diverse VA health care
sites. The prevalence of HIV in health care
settings is important because it is a key deter-
minant of the usefulness of HIV screening.
The need for expanded screening for HIV

has become clear as compelling evidence has
accumulated that the current approach to
identifying HIV infection has substantial limi-
tations.

According to CDC surveillance data,
approximately 40% of patients diagnosed
with HIV develop AIDS within a year.1

Evidence from the VA indicates that ap-
proximately 40% of patients have CD4
counts below 200/mm3 when they are di-
agnosed.18 These data indicate that close to
half of patients have had HIV infection for
many years before their diagnosis. In addi-
tion, risk-based screening, in which risk as-
sessment precedes a decision to test for
HIV, fails to identify a large proportion of
people with HIV.19–21 This evidence has led
the CDC to develop new guidelines that
recommend one-time HIV screening in all
health care settings unless the prevalence
of undiagnosed HIV has been documented
to be less than 0.1%.4

We found that the prevalence of undocu-
mented, and probably undiagnosed, HIV in-
fection varied from 0.14% to 2.27% (inpa-
tient and outpatient samples combined) at
our 6 sites. The overall prevalence of HIV (in-
cluding both documented and undocumented
HIV infection) was substantially higher, as ex-
pected. We also found that prevalence of HIV
infection was higher among younger veterans
and those with evidence of sexually transmit-
ted diseases, pneumonia, and hepatitis B or C.
Sexually transmitted infections and hepatitis
are, in all likelihood, markers for unobserved
risk behaviors. Of note, patients who had un-
documented HIV infection were more likely
to be older than 55 years than were patients
who had documented HIV infection and they
were less likely to have comorbid conditions.
These findings underscore the importance of
considering the possibility of HIV infection in
older patients.

A second important finding was that outpa-
tient prevalence was higher than inpatient
prevalence, probably a reflection of the fact
that patients with HIV are seldom hospital-
ized. The only settings in which we did not
find the prevalence of undocumented HIV to
be greater than 0.1% were the inpatient ser-
vices at 2 sites. This result should be inter-
preted cautiously, however, given that our
sample was not of a sufficient size to exclude
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TABLE 4—Predictors of Documented and Undocumented HIV Infection: Department of
Veterans Affairs Health Care Systems, 2000–2002

Documented HIV Infection Undocumented HIV Infection

AORa (95% CI) P AORb (95% CI) P

Age group, y <.01 .01

25–44 1.76 (1.32, 2.35) 1.56 (0.77, 3.14)

45–54 (Ref) 1 1

55–64 0.71 (0.49, 1.04) 1.05 (0.48, 2.31)

65–74 0.26 (0.15, 0.44) 0.54 (0.23, 1.27)

≥75 0.04 (0.01, 0.12) 0.07 (0.01, 0.53)

Site <.01 <.01

Site 1 0.45 (0.27, 0.73) 0.56 (0.09, 3.40)

Site 2 (Ref) 1 1

Site 3 1.02 (0.70, 1.50) 0.51 (0.09, 3.10)

Site 4 1.98 (1.38, 2.86) 9.41 (2.82, 31.38)

Site 5 0.45 (0.28, 0.73) 2.89 (0.80, 10.43)

Site 6 0.19 (0.10, 0.36) 0.57 (0.09, 3.50)

Race/ethnicity <.01 .03

African American 1.83 (1.38, 2.43) 2.57 (1.30, 5.06)

White (Ref) 1 1

Hispanic 1.25 (0.79, 1.96) 0.64 (0.14, 2.91)

Other 0.38 (0.11, 1.29) <0.001 (< 0.001, >999.9)

Unknown 0.61 (0.39, 0.96) 2.37 (1.07, 5.26)

Outpatients, (Ref = inpatients) 1.39 (1.08, 1.78) .02 1.30 (0.73, 2.33)c .37

History of disease

Hepatitis C 1.89 (1.40, 2.55) <.01 1.05 (0.47, 2.36)c .91

Hepatitis B 1.76 (1.05, 2.95) .47 0.79 (0.10, 6.27)c .83

Sexually transmitted disease 6.07 (4.22, 8.72) <.01 1.05 (0.14, 7.87)c .96

Pneumonia 4.83 (3.39, 6.88) <.01 2.98 (1.1, 8.02) .03

Note. AOR = adjusted odds ratio; CI = confidence interval.
aAdjusted for age, site, race/ethnicity, and history of hepatitis B, hepatitis C, sexually transmitted disease, and pneumonia.
bAdjusted for age, site, race/ethnicity, and history of pneumonia.
cNot significant at P < .05 and thus not included in forward stepwise model.

a prevalence above 0.1% and a single case of
undocumented HIV infection would have
resulted in a prevalence above the 0.1%
threshold.

We could not determine whether patients
who had undocumented HIV infection had
been tested outside the VA system. It is
therefore possible that some of the patients
we found to have undocumented HIV infec-
tion may have known of their HIV status. In
our experience, however, it is rare for pa-
tients not to disclose that they have HIV, be-
cause the VA provides comprehensive care
for the disease.

Two sites reported higher proportions of un-
documented HIV infection than did other sites.
We do not know whether these differences

were related to the patient population or to
local practices regarding testing and docu-
mentation of test results. Further evaluation
of these issues is an important area for addi-
tional research.

We also found that 0.88% of all specimens
tested had indeterminate Western blot results
on the basis of the interpretation provided by
the manufacturer. Of these specimens, one
third had Western blot band patterns sugges-
tive of acute HIV infection, raising the possi-
bility that hospital admission may have been
associated with an acute retroviral syndrome.
Thus, our documented prevalence may be an
underestimate given the possibility that some
patients with indeterminate Western blot test
results may have had acute HIV infection.

Implications for Screening
Is the prevalence of HIV infection suffi-

cient to warrant screening for HIV in the
settings we evaluated? Our recent evaluation
of the cost effectiveness of HIV screening1

indicates that screening would be cost effec-
tive even when prevalence is as low as
0.05%, or 1 in 2000. Thus, our prevalence
findings strongly indicate that screening
would be cost effective in the settings we
evaluated, with the possible exception of 2
inpatient settings. However, a much larger
sample size would be needed in these inpa-
tient settings to demonstrate convincingly
that the prevalence was less than 0.05%, or
even the 0.1% used in the CDC guideline.
Approximately 3690 samples with no posi-
tive results would be required for the upper
bound of the 95% CI to be less than 0.1%,
and 7380 samples would be required for
the upper bound to be less than 0.05%.
Given our sample size limitations, we believe
that our findings provide support for screen-
ing in all of the settings we evaluated.

An important question is whether our find-
ings can be generalized to other settings. Our
study was performed only in VA health care
facilities, and the patients tested were over-
whelmingly men. We chose our 6 VA sites to
represent diversity in terms of location and
different strata of documented HIV preva-
lence according to preexisting data. However,
all of our centers were located in urban areas,
and 5 were relatively large centers, with the
sixth being medium in size. Practical consider-
ations precluded us from using a probability
sample of VA settings. However, we believe
that our sample of sites represents a diverse
group within the VA system that is probably
representative of many urban VA centers.

The demographics of the VA system differ
from those of other health care systems, and
therefore our findings may not apply to other
care settings. Although there are few recent
estimates of the prevalence of undiagnosed
HIV infection in general health care settings,
a recent blinded serological survey conducted
in an academic medical center22 revealed that
the prevalence of undiagnosed HIV in gen-
eral medicine and trauma services ranged
from 1.4% to 3.7%. This result suggests that
the prevalence in other settings may be
higher than the prevalence we found.



American Journal of Public Health | December 2007, Vol 97, No. 122178 | Research and Practice | Peer Reviewed | Owens et al.

 RESEARCH AND PRACTICE 

As mentioned, the new CDC guideline
recommends screening in health care set-
tings unless the prevalence of HIV has
been documented to be less than 0.1%.4

Although our results cannot necessarily be
generalized to other settings, it should be
noted that because blinded serological
studies are expensive and logistically diffi-
cult, it would not be surprising if few other
settings are able to document their HIV
prevalence rates, particularly rates of undi-
agnosed HIV infection. In the absence of
data specific to other settings, our results
provide information that may be helpful to
decisionmakers.

Conclusions
Current approaches to identifying HIV in-

fection have failed to diagnose up to half of
patients until late in the course of AIDS. Our
findings, along with analyses of the cost effec-
tiveness of HIV screening,1,2 indicate that the
prevalence of undocumented HIV is suffi-
ciently high that routine screening for the dis-
ease is warranted in the health care settings
we evaluated.
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